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Abstract 
Objective: 
To investigate whether obesity alters the sensory motor integration process and 
movement outcome during a visual rhytmic coordination task. 
Methods: 
88 participants (44 Obese and 44 matched-control) sat on a chair equipped with a 
wrist pendulum oscillating in the sagittal plane. The task was to swing the pendulum 
in synchrony with a moving visual stimulus displayed on a screen. 
Results:  
Obese participants demonstrated significantly (p<.01) higher values for continuous 
relative phase (CRP) indicating poorer level of coordination, increased movement 
variability (p<.05) and a larger amplitude (p<.05) than their healthy weight 
counterparts.  
Conclusion 
These results highlight the existence of visual sensory integration deficiencies for 
obese participants. The obese group have greater difficulty in synchronising their 
movement with a visual stimulus. Considering that visual motor coordination is an 
essential component of many activities of daily living, any impairment could 










This	 task	 involved	 a	 visual	 motor	 coordination	 task	 where	 the	 participant	synchronised	 his	movement	with	 a	 computer	 generated	 stimuli	 using	 a	 hand-held	pendulum	 [17].	 Participants	 sat	 in	 a	bariatric	 chair	 and	placed	 their	 right	arm	 in	a	 forearm	support.	The	visual	 stimuli	were	presented	on	a	 screen	 (Dell	
Trinitron	 Ultrascan	 1600HS	 Series	 CRT	 Monitor,	 Model	 D1626HT)	 placed	 1	meter	from	the	participant	at	eye	level.	The	visual	stimuli	consisted	of	a	square	(5.2cm	 x	 5.2cm)	 that	 faded	 from	 red	 to	 yellow	 while	 oscillating	 horizontally	across	 the	 screen	 on	 a	 grey	 background	 in	 a	 sinusoidal	 manner	 with	 an	amplitude	 of	 28cm.	 The	 experiment	 was	 controlled	 and	 run	 through	 Matlab	using	 a	Graphical	User	 Interface	 as	 part	 of	 a	 Psychophysics	Toolbox	Extension	[38].	 	 Participants	 were	 asked	 to	 swing	 the	 pendulum	 forward	 as	 the	 square	moved	left	and	backward	as	the	square	moved	right	on	the	screen	synchronizing	the	 endpoint	 of	 the	 movements	 with	 the	 square’s	 endpoints	 (Figure	 1).	Participants	were	prevented	from	viewing	the	pendulum’s	movements	and	their	forearm	by	a	wooden	cover	and	a	cloth	curtain.		
	
Figure	1:	Experimental	Set	Up:	The	participants	sat	in	a	bariatric	chair	and	were	asked	to	swing	the	pendulum	forward	as	
the	 square	 moved	 left	 and	 backward	 as	 the	 square	 moved	 right	 on	 the	 screen	 synchronizing	 the	 endpoint	 of	 the	
movements	with	the	square’s	endpoints.	
The	experiment	consisted	of	three	phases:	1)	preferred	frequency	calculation	2)	familiarisation	and	3)	experimentation.	For	the	preferred	frequency	calculation	participants	 were	 instructed	 to	 swing	 the	 pendulum	 in	 a	 dark	 room	 for	 two	
minutes	at	a	pace	that	was	‘most	comfortable’	for	them	which	they	could	swing	at	“all	day	long"	[39].	From	this,	the	frequency	for	the	-20%	and	+20%	conditions	were	 calculated.	 During	 familiarisation,	 each	 subject	 carried	 out	 one	 practice	trial	 for	 each	 of	 the	 3	 experimental	 conditions.	 The	 participants	 received	additional	presentations	of	the	stimuli	if	required	to	ensure	understanding	of	the	different	experimental	conditions.		
Experimentation	
Following	 familiarisation	 phase,	 subjects	 carried	 out	 2	 blocks	 of	experimentation.	 One	 block	 of	 the	 experiment	 consisted	 of	 3	 frequencies	(Preferred,	 +20%	and	 -20%)	being	played	 in	 a	 randomised	order.	 Participants	completed	 one	 trial	 of	 each	 of	 the	 3	 randomised	 conditions	 for	 each	 of	 the	 2	blocks.	There	was	a	30	second	break	after	each	40	second	trial	and	a	2-	minute	break	between	blocks	to	prevent	fatigue.	
Data	Reduction	
All	 data	 was	 recorded	 at	 100Hz	 using	 a	 Measurement	 Computing	 Data	Acquisition	 Device	 (measurement	 computing	 USB-1608FS)	 for	 analysis.	 The	degree	of	 coordination	between	 the	participant	 and	 the	 stimulus	was	assessed	using	 continuous	 relative	 phase	 (CRP).	 CRP	 was	 calculated	 using	 a	 Hilbert	Transform	 and	 scaled	 between	 0°	 (indicating	 perfect	 synchrony)	 and	 180°	(complete	opposite).	These	two	stable	states	are	referred	to	as	in	phase	or	anti	phase.	 For	 this	 type	 of	 task,	 it	 is	 important	 to	 note	 that	 that	 participants’	coordination	naturally	attract	to	either	of	these	states.	The	first	10	seconds	and	last	cycle	of	each	trial	were	removed	in	order	to	eliminate	distortions	caused	by	
Hilbert	 Transform	 on	 the	 computation.	 The	 variability	 of	 coordination	 was	assessed	 using	 the	 standard	 deviation	 (SD)	 of	 CRP	 calculated	 from	 the	 CRP	values.	 Participants	movement	 amplitude	 for	 each	 trial	was	 also	measured.	All	data	was	averaged	across	each	of	the	trials	for	the	3	experimental	conditions.	
Statistical	Analysis		










	 Mean	 ±SD	 Mean	 ±SD	
Age	(years)	 45.93	 ±10.39	 46.39	 ±10.69	
Height	(m)	 1.71	 ±0.12	 1.72	 ±0.13	
Weight	(kg)	 64.26	 ±13.22	 153.84	 ±35.19	
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